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Abstract
Application packaging bundles applications for operating systems into a single
file called a distribution unit (.msi), which makes the administrator work easier to
deploy and install them on user's computers. This project was about repackaging
"Adobe Reader" and after successful repackaging of the application, the
customization of Adobe was done with the help of Adobe Customization Wizard.
By applying Software Development Life Cycle (SDLC) methodology based on
the requirement the packagers were able to create detailed analysis on Adobe
Reader to support each step involved in managing a desktop application from
deployment through retirement.
The main objective of this project was to analyze the data to make the
required and necessary customizations to the Adobe Reader to save time and effort.
Application packaging can be important component for efficiently managing the
increased volume of software on desktop and notebook systems. By streamlining
software installation, uninstallation, repair, and patching, application packaging can
help reduce costs associated with each phase of the application deployment and
support life cycle.
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Chapter I: Introduction
The project was carried out in ABC Health, one of the Chicago's leading
healthcare providers who offer innovative technology, talented doctors and a network
of care locations and compassionate caregivers. It combines the talent, traditions and
capabilities of two outstanding award-winning hospitals as well as a growing
physician group, eight walk-in care centers and thousands of committed employees.
The IT support location of ABC Health was located in Carol Stream, IL where
all the IT professionals come together to fix the machine and application issues faced
by the ABC Health employees and customers. This project was being developed for
the client to help them migrate the data in the legacy systems database to a newer
kind of database, which includes repackaging the applications according to the
company standards and distribution methods.
This project was about repackaging an application called “Adobe Reader”, a
process of capturing the changes made by an installation program for a purpose of
creating new and customized application. After successful repackaging of the Adobe
Reader, the customization was done with the help of Adobe Customization Wizard.
The users can view, print and annotate PDF files using Adobe Reader.
Problem Statement
At ABC Health application packagers repackage the application so that the
customers can use the application installed by the system administrator on their
computers. The main duty of an application packager is to the repackage the
application and customizing it by adding newer capabilities like reducing user
interaction while the file is installing in the background, adding advertising features
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like creating a advertised shortcut on the desktop for the user to install whenever he
wants to use the application.
There was a business requirement to package Adobe Reader for quickly
installing on a range of desktops in multiple locations, saving administrative costs,
minimizing support and repair expenditures.
Nature and Significance of the Problem
Prior to MSI Technology, software applications used various setup
technologies, each of which contained unique installation rules for each application.
At times, the applications did the wrong things at setup time. For instance, an earlier
version of a particular file might be installed over a newer version of that same file.
Some setup technologies made it difficult to maintain accurate reference counts on
shared components for the many applications installed on a computer. As a result,
installing or removing certain applications might break other applications.
This process might become time-consuming and leads to an unsuccessful
uninstallation of the particular application, which finally leads to dissatisfaction of the
user due to poor application installation, and uninstallation. In order to satisfy the
customers, the applications are packaged to suit the user needs. By using the
Microsoft Windows Installer, packagers can simplify the application installation and
uninstallation process that results in minimizing support and saving administrative
costs.
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There was a business need to package the Adobe Reader according to the
user's or client's requirement by adding new features and also removing unwanted
features that helps limiting the end-user interaction while installing the application.


Modify the registry–Modifying the registry after successful package of the
application to remove unwanted features. For instance, there was a
business need to remove the items "Adobe ARM" and "Adobe Reader
Speed Launcher”. Removing these items will prevent the installer from
adding these entries and starting unnecessary processes at user logon.



Silent installation/pre-serialization–This involve configuring the installation
process to proceed without user input. This type of installation is commonly
known as silent mode. Adding a serial number while customizing the
application embeds the serial number into the application to prevent
popping up of the serial number dialog box whenever user opens the
application.



Remove previous versions of Reader–This process occurs only when the
packager finds Adobe Reader that is already installed. A un-installation
script is executed and removes the application clearly.



Add an advertising shortcut–Advertising allows an application to appear to
be installed, but files are not actually installed on the system until the
application is activated through a shortcut. Advertising makes an
application available on the desktop, but since it is not installed until it is
activated, companies save on licensing fees and disk space. Once a user
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clicks on a shortcut or double-clicks on a file associated with that
application, the application installs automatically.


Suppress display EULA–This customization suppress the display of the
End-User License Agreement (EULA) and automatically accept the
agreement on behalf of the company.

Objective
The Primary objective of this project was to repackage the Adobe Reader.
After successful repackaging, the customization of Adobe was done with the help of
Adobe Customization Wizard. The customizations include:
1. Modify the registry (via the Registry Editor) and installer tables (via the

Direct Editor) directly.
2. Optimize the behavior of the installer by including silent installation, pre-

serialization, reboot, multilingual, and custom setup.
3. Remove previous versions of Reader and Acrobat.
4. Exclude registry keys/directories at the highest level (ex: HKCU or

WindowsFolder)
5. Add an advertising shortcut on User’s desktop.
6. Suppress display EULA, registration prompts, and the Getting Started

window.
Project Questions
The following are the project questions:
1. Where were the challenges faced during the project?
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2. Why repackaging was required and what were the problems with legacy
installation?
3. Why do organizations repackage software?
Limitations of the Project


The project meetings were only held bi-weekly so any questions the
packagers need from client has to wait for 2 weeks so packagers has to
plan accordingly and prepare all the necessary questions beforehand the
meetings were held.



A size limitation was applied to the final packaged application so the
packagers had to make sure that the final application does not exceed the
size limitation provided by the client.



There was a limitation that AdminStudio Repackager can pick enormous
data while capturing the changes. It can pick every change made to the
system. If virus scanner updates are running at that time that will be picked
too. So the packagers have to make sure that unnecessary files are
deleted from the final file since there is already a size limitation related to it

Definition of Terms
Repackaging–Repackaging is the process of capturing the changes made by
an installation program for the purpose of creating a new, customized installation.
This new installation, which is called a “package”, is designed to support company
standards and distribution methods.
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Application Packaging–This is a process of binding the relevant files and
components to build a customized application for a customer using tools like Wise
Package Studio and Installshield.
SDLC–SDLC stands for Software Development Life Cycle. Software
Development Life Cycle is a process used by software industry to design, develop
and test high quality software’s. The SDLC aims to produce a high quality software
that meets or exceeds customer expectations, reaches completion within times and
cost estimates. The phases in SDLC are:
1. Requirement Analysis.
2. Design
3. Implementation or coding
4. Testing
5. Deployment
JavaScript–JavaScript (JS) is a lightweight, interpreted, programming
language with first class functions. Most well-known as the scripting language for web
pages, many non-browser environments use it such as node.js and Apache
CouchDB. JS is a prototype based multi-paradigm, dynamic scripting language,
supporting object-oriented and functional programming styles.
Summary
In the introduction chapter, the necessity of enhancement of the application is
briefly explained. The problem statement and objectives of the problem were
mentioned in this chapter. Along with the above mentioned topics the limitations and
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the project questions were also explained in this introduction chapter along with
useful definitions of the terms.
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Chapter II: Background and Review of Literature
Introduction
This chapter clearly describes the background of the problem in depth, also
provides the literature to the problem so that reader can refer to this literature for
further analysis and to get knowledge on the problem. A brief explanation and
literature related to methodology is also presented in this chapter.
Background Related to the Problem
Maintaining desktop and notebook systems has become an expensive
proposition for many corporate networks. Previously, installation packages took the
form of a setup.exe file. Unfortunately, inconsistencies in the way independent
software vendors and internal software development groups created these
installation files sometimes led to complications when administrators attempted to
manage automated installations.
As it is always known that, one cannot just copy a program onto Windows and
expect it to work. Instead, it must go through an installation process where its roots
embed themselves deep into the system. Usually, this process goes fine. But
sometimes the installations of these programs affect other applications in surprising
and unexpected ways. This is especially true of the hundreds of malware and viruses
that are constantly installing and removing from our computers. This is why every
once in a while it is needed to completely wipe out Windows and re-install programs
from scratch.
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For a large company, the maintenance of laptops and PCs is a major
contributor to IT costs. In fact, reinstallation of operating systems and hardware is
one of the most common daily routines for the tech support department. If there was
a way to install desktop applications within their own isolated bubbles on the system
in such a way that their installation does not affect the core OS or other programs
then this would reduce a lot of support calls and save the company a lot of money,
one such development is application packaging.
Application packaging can also be thought as a type of virtualization that runs
on top of the OS itself. Before installing a new program, packagers use special
software to give it its own “sand box” or virtual environment. Within this environment,
the application has access to its own set of virtual system resources. This way, a
packager can install the program without having it affect the underlying operating
system and the application itself will remain isolated in such a way that viruses and
malware cannot affect it.
Literature Related to the Problem
When deploying new applications, many administrators consider an
automated approach to software installation as an attractive option to help save time
and help reduce compatibility issues. Application packaging involves the preparation
of standard, structured software installations targeted for automated deployment.
Automated installations, or packages, must meet the installation requirements for a
specific environment: corporate standards for software usage and desktop design,
multiple languages, regional issues, and software-related support issues. To enable
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this level of application management, Microsoft now provides the Microsoft Windows
Installer (MSI) service as a part of its desktop operating systems.
Application packaging/repackaging: Packagers use this method in the
project for creating an installer for an application. Repackaging is the process of
capturing the changes made by an Installation Program (package) and it is designed
to support company standards and distribution methods.
The main difference between packaging and re-packaging is that the source
files does not come in the form of package in packaging where as in re-packaging
they come in a form of package, which might be MSI or legacy package (such as
executable, batch files, etc.) (Hake & Metkewar, 2013; Kanniappan, 2014; Kouletsis,
2005).
Microsoft windows installer (MSI): Microsoft Windows Installer is a base
service of the Microsoft Windows operating system that enables packager to manage
the state of software applications. The managed state of an application includes
installation, modification, upgrade, or removal. Windows Installer provides packagers
with consistent and reliable methods to customize installations, update and upgrade
applications, and resolve configuration problems. It can also manage shared
resources, enforce consistent file version rules, and diagnose and repair applications
at runtime (Tulloch, 2005).

Flexera adminstudio: AdminStudio provides enterprise IT teams with the
most advanced application packaging tools to efficiently prepare reliable application
packages for software deployment with a complete set of automated MSI packaging,
customization, testing and reporting capabilities. AdminStudio is a product from
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Flexera Software that can be a complete, end-to-end application management
system. It includes products for application modification and deployment. It comes
with Repackager, Tuner, and InstallShield, as well as a host of other products
(Ameristudio, n.d.).
AdminStudio’ repackager: Repackager is a product for converting legacy
EXE installers into deployable MSI installers. It captures all changes made to a
system during installation and creates an MSI from these changes. Repackager can
also be used to detect system changes that occur from configuring a product after
installation (Stein, 2012).
AdminStudio’ tuner: Allows administrators to create a Transform file that
can be used to add, modify or remove information related to the Windows Installer
package (Myitforum.com, n.d.).
Flexera InstallShield: InstallShield can be used to configure or customize the
Windows Installer Package to meet your specific needs by editing the .msi file in
InstallShield editor. When a package already contains .msi file it should not be
repackaged. They should either be edited using InstallShield editor or should create
a transform using Tuner. InstallShield provides the developer with templates and prebuilt interface objects that make it easy to package the software. Users who receive
software packaged with InstallShield are assured that it will be installed quickly and
without affecting other applications or system characteristics (Baker, 2001;
Installshield, n.d.).
SCCM 2012: Microsoft System Center Configuration Manager 2012 (SCCM
2012) is a windows product that enables administrators to manage the deployment
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and security of devices and applications across an enterprise. Configuration Manager
lets the packagers perform tasks such as deploying operating systems, software
applications, and software updates, monitor and remediate computers for compliance
settings, monitor hardware and software inventory, remotely administer computers
(Technet Microsoft, n.d.).
HP ALM: ALM is a web based tool that helps organizations to manage the
application lifecycle right from project planning, requirements gathering, until testing
and deployment, which otherwise is a time consuming task. ALM also provides
integration to all other HP products such as UFT and Load Runner. It enables all the
stakeholders to interact and coordinate, to achieve the project goals. It also provides
robust tracking & reporting and seamless integration of various project related tasks
(Guru99, n.d.).
Literature Related to the Methodology
SDLC methodology: SDLC stands for Software Development Life Cycle.
Software Development Life Cycle is a process used by software industry to design,
develop and test high quality software’s. The SDLC aims to produce a high quality
software that meets or exceeds customer expectations, reaches completion within
times and cost estimates. The phases in SDLC are:


Requirement Analysis: The first and foremost step in a successful
repackaging project was to gather information from the customer of the
project. This information is then included in a report that the repackaging
team refers to throughout the repackaging process. Without this
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information, the packager will be unsure how to install the application
correctly.


Design: The next step is to become familiar with the application’s
installation. The report created during the requirement gathering phase
involves instructions from the customer, will be helpful in understanding
how to proceed through the installation. The goal in familiarization with the
application’s installation is to understand exactly how the installation
functions. In other words, what happens on the PC when the installation is
run such as–what files are installed? What registry keys are created? Is
there any MSI present inside the EXE?



Implementation or coding: All package development work should be done
on a clean machine in order to not introduce extraneous dependencies into
the package. Use Wise Package Studio’s setup capture or AdminStudio’s
Repackager tool for repackaging the applications. After finishing the
capturing process, the packager can customize the package in an
InstallShield Editor or a script-based editor, depending on the
documentation given by the customer. Customization steps might include:o Creating a “silent” installation that does not require end user interaction.
o Creating additional shortcuts, creating environment variables, etc.
o Testing: Testing is the important step in creating a robust package that
installs and functions correctly. Complete package testing requires two
kinds of tests:
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Quality Assurance testing by members of the repackaging team.



User Acceptance testing by the customers and end users.

Deployment: Application is made available to users and users can now use
the application for the user needs.

User Acceptance Testing: User Acceptance Testing means testing the
application by the user/client to determine whether it is accepted or not. This testing
happens in the final phase of testing before moving the software application to
market or production environment. Application packager test the applications as a
user perceptive to verify the application whether it is working fine after all
modifications made to the Application.
Summary
This chapter presented the problem in depth, also introduces various tools
used for repackaging an application; in the next chapter, the detailed phases of
implementations and its advantages will be discussed.
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Chapter III: Methodology
Introduction
This section describes the actual procedure followed for packaging software. It
explains different approaches followed by the application packager to ensure the
quality of the application to implement this project successfully. The application, the
approach, the methods used in gathering the necessary data and the development of
analyzing this data are discussed in this chapter. The data collection method and
time-line is also discussed in this chapter.
Design of the Study
The application packaging team is segregated into few important divisions.
The team follows the Software Development Life Cycle (SDLC) process in order to
ensure the success in process of software development. Each phase in SDLC
produces deliverables required by the next phase in the life cycle. Code is produced
according to the design which is called development phase. The following are the
phases in every Software development life cycle model:
a) Requirement Analysis.
b) Design
c) Implementation or coding
d) Testing
e) Deployment
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Figure 1: Software Development Life Cycle
a) Requirement analysis: Business requirements are mainly gathered in this
phase. This phase includes scheduling meeting with the manager, clients and users
in order to determine the requirements like who/how many are going to use the
system?, what modifications to be made to the software?. These are the general
questions that get answered during a requirements gathering phase. After
requirement gathering these requirements are analyzed for their validity and the
possibility of incorporating the requirements in the system to be development is also
studied.
b) Design: In this Design phase the system and software design are prepared
from the requirement specifications which were studied in the requirement gathering
phase. The packagers then work through the list of requirements and design a
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strategy in order to reduce the time of implementation ad allot the reduced time to put
more emphasis on the testing and maintenance of the software. The system design
specifications serve as input for the next phase of the model.

c) Implementation or coding: On receiving system design documents, the
work is divided in modules and actual coding/implementation was started. In this
phase of implementation it is application packager who is solely responsible for
working on the coding or implementation. This is the longest phase of the software
development life cycle. In this phase the packagers work on Repacker and
AdminStudio tools for repackaging the software.
d) Testing: Once the task has been implemented they are tested to identify
any kind of bugs in the coding and also test the efficiency by using User Acceptance
Testing and testing tools. In this phase packagers use Application Lifecycle
Management for testing the application.
In this stage the possible defects were detected, validated. All possible types
of testing were performed and causes of the problem are listed and prioritized to
follow resolution step. The possible testing that was done after developing the
software is the User Acceptance Testing.
User acceptance testing: User Acceptance Testing means testing the
application by the user/client to determine whether it is accepted or not. This testing
happens in the final phase of testing before moving the software application to
market or production environment. Application packager tests the applications as a
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user perceptive to verify the application whether it is working fine after all
modifications made to the Application.
Testing occurs in the QA environment. Packagers/testers are responsible for
writing the test cases or test scripts. Testers log defects uncovered due to user
acceptance testing are logged in the defect tracking system as shown in Figure 2.

Figure 2: HP ALM Defect Log Screen
e) Deployment: After successful testing of the product is completed, it is
implemented into the production and is delivered / deployed to the client for the
customers to use. As the client provides the feedback on the application, it is then
given to the customers for usage. Once the customer starts using the developed
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software, new versions may evolve in future, so the developed application needs to
be patched up again using AdminStudio Tuner tool and this process continues till the
retirement of the software.
In each of the above mentioned phases, when it came to application
packaging environment, the flow of data is done through scheduled meetings, paper
filing and notes through those meetings. The meetings will be conducted biweekly to
discuss the progress of the packaging software, any issues while building the
software that would give the packager ample time to work on the software and note
down any queries for the client to be discussed in next meeting.
Data Collection
To build the installation package in the correct MSI database format,
developers must collect information about each application. Items include executable
files, installation instructions, configuration parameters, test instructions, and
hardware and software dependencies. Once this information is gathered, the
packaging effort is designed to produce a Windows Installer–based installation
package for each application, including the installable MSI as well as any deployment
files and wrappers required to distribute the package electronically to a PC.
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Figure 3: Steps for Controlling Packaging
Figure 3 shows the complete packaging process starting from the application
request to the application retirement/upgrade. Packagers begin with a request for
new or upgraded application. Then the request comes into the packaging lab, the lab
coordinator assigns resources to the project and the packaging project manager
manages the project activities. The package is then assigned to a packager; he/she
begins the process by discovering package features. When the package is ready, it
moves to testing and conflict detection.
If the team is large enough, packagers might consider separating the testing
and conflict with more experience, since testing is more complex and requires more
knowledge. The same goes for Quality Assurance (QA), since it is a key part of the
process, assigning the role to packaging subject matter expert gives better results.
The package is then released from the Lab. The release is passed on to the
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deployment team and once deployed, the package moves on to the maintenance
team until it is retired from the network. The packaging process then comes to full
circle.
Within AdminStudio, packaging steps can be outlined to establish standards
as shown in Figure 4.

Figure 4: AdminStudio Snapshot
Once the request comes from the packaging lab to the respective packager,
the packager will begin by discovering project features. The packager has to make
sure that all the information about the package in hand to start the packaging
process. This includes information such as basic installation instructions, the
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manufacturer, support telephone numbers for the manufacturer, target machines the
package will be deployed to, items to include or exclude in the package and of
course our own corporate standards for packaging and package preparation.
A lot of this information can be easily found on the Web from manufacturer
websites. Some of it will be discussed in the daily/weekly meetings about the
application request. Some may come from expert users who are familiar with what
the software product can do. Knowing which machines will be targeted will also help
in later packaging stages since it will provide information about the products the
package will coexist with. Finally, packager’s corporate standards for packaging
should be well documented and should be part of basic training for all new packaging
trainees.
For larger projects, a centralized web-based workflow system such as
Macrovision’s Application Management System (AMS) can be layered on the top of
the AdminStudio functionality to enhance the level of coordination. Using AMS,
application requesters in an organization can submit information like uploading
supporting files, such as license agreements, templates and instructions.
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Figure 5: Preparing a Package Request in AMS
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Data Analysis
To analyze the gathered data, data analysis techniques were performed.
Packagers mainly need to know what to package and when to package. There are a
lot of things that shouldn’t be included in the package such as drivers, system
components, Internet Explorer installations, hotfixes, service packs and so on. That is
because they are either core operating system components or they use a format that
is already packaged.
For example driver installations perform modifications at a low level on the
operating system and therefore should not be repackaged into an MSI format.
Internet Explorer also uses its own engine for installation and customization;
therefore it should not be repackaged into an MSI format. Similarly hotfixes and
service packs have their own installation format and hence should never be
repackaged into an MSI because the packagers will lose access to the original MSI
features.
Use the proper process for repackaging the applications. If the package is
already in Windows Installer format, packager should customize it, but only through
transforms (MSTs) that are applied to the original commercial installation. If it is not in
Windows Installer format, then the packagers use a capture process to repackage it
to this format. Packages mainly fall into two categories:


Native windows installer software-This software includes any product
that includes an original MSI. The installation of these products must be
transformed to custom configurations for your network. That’s because it is
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highly recommended to leave original MSI installations as is and apply the
modifications and customization through an MST file, which applies your
own settings to the default installation during deployment.


Repackaged commercial software-All commercial software products that
are not or cannot be upgraded should be repackaged to integrate their
installation with Windows Installer. Only products such as device drivers,
programs, which install device drivers, or programs that make low-level
changes to the operating system will resist Windows Installer integration.

Another key factor to be noted by the application packagers is the importance
of using a clean system, which is free from all the unwanted software. The only way
to guarantee that the packages include only the contents they should is to use clean
systems to both prepare and test the package. Clean systems give the best results
because they only capture what is relevant and do not include any unwanted
components.
In fact, packaging lab should include one copy of each target machine in the
network. This often means that all packagers need on these machines is the
operating system, proper OS patches and the required components from the
packaging tool. These machines should be as powerful as possible to help speed the
creation of packages. Once a machine is prepared, it should be imaged to save its
pristine state. Then, after each package is created and saved, the machine should be
reimaged to return it to a pristine state. This is the main and highly important step in
application packaging.
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The same method applies for package testing procedure. The target machines
for package testing should be as similar as possible to the actual machines the
package will be running on in the network. It should be returned to this state each
time packagers complete the battery of tests on a package.
This means that it is always required to keep vast amounts of disk space on
packaging lab server to store these hardware images and a high-speed network to
upload and download these images during packaging.
Budget
All the costs that were incurred during this project like server costs, equipment
costs, database installation and handling costs, resources, maintenance and other
miscellaneous costs were covered by the company.
Timeline
The timeline for the complete implementation of this project (Jan 2015) was
about 7 months. Total implementation was divided into 6 different phases.


Requirement Gathering

May ‘14



Technical Evaluation

July ‘14



Repackaging the Application

Aug ‘14



Customizing the Application

Sept ‘14



Testing the Application

Nov ‘14



Go live and Production Support

Jan ‘15
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Summary
This chapter is mainly focused on how SDLC methodology is implemented in
this project. Activities are performed in each phase of SDLC methodology is clearly
explained in this chapter. Next chapter explains Data presentation and data analysis.
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Chapter IV: Data Presentation and Analysis
Introduction
This chapter demonstrates the capacity to make the best use of information
collected from data analysis and also deep dives into actual presentation of data
which has been identified as a part of implementation. Questions like how
repackaging tools are used to analyze the data are answered. And also how the
objectives of project have been achieved will be clearly explained in this chapter.
Data Presentation
There are several ways to repackage products. One of the most popular is the
snapshot approach. Basically, this technique is used to capture what is on a system
before and after an installation, basically it captures system modifications performed
by the installation by identifying the differences. A second and much more powerful
approach is installation monitoring. This is a fast and accurate technique that actually
monitors what the system does during the installation. In AdminStudio, packagers
should always choose the appropriate method they would like to use in the
Repackaging Wizard as shown in the Figure 6.
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Figure 6: Choosing the Right Repackaging Method
The packager always go with the snapshot method since it takes an initial
snapshot, runs the setup program and takes a new snapshot so that the packagers
can always go back to the initial snapshot after the setup done successfully.
After choosing the snapshot method, the packager has to choose the
exclusion list provided to him/her from the team lead to exclude the unnecessary
components and that is applied to all packages as they are created. If packagers use
a proper and complete global exclusion list, it will help them to reduce the time they
spend in removing unnecessary data from the packages they have created. The
snapshot of the exclusion list sheet is shown in Figure 7.
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Figure 7: Global Exclusion List
On the next screen packagers select multiple steps. Once packagers analyze
the system status using the snapshot method, they use the second option “Analyze
system status changes”.
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Figure 8: Selecting the Correct Snapshot Method
Then click “Next”, the system analysis will begin. This process can take some
time, depending on your system. After successful completion of analysis, the
packagers can see screen shown in Figure 9.
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Figure 9: Summary of Next Steps in Repackaging
When the packager click ‘Finish’, the wizard goes away. Now the packager
follows the next step stated clearly in the above dialog box and install the adobe
reader application. The packager can make their own manual changes or use the
default settings while installing the application as it captures all the changes in the
snapshot method. After successful installation of the application the packager once
again open the repackaging wizard. Next, select the snapshot method again and
select the multiple steps and click on the option “Analyze system status changes” as
shown in the Figure 10.
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Figure 10: Snapshot Method System Changes
Next packagers provide the product information like the product name, version
and company name of the application in the next step as shown in Figure 11.

Figure 11: Product/Application Information
Keep the default location of the installation and click “start” the Repackager
tool, analyzes the system. After the repackaging process is done click the finish and
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open the Repackager launches the project. Now the packager can go through and
exclude files, registry keys, and INI file settings. Once the packager have excluded
the bad and unnecessary data, the packager need to compile this application into an
MSI. Building an MSI file can be done by clicking the “Build” icon.

Figure 12: MSI Repackager
The MSI is constructed and saves it to “C:\Packages\MSI_Package” and the
packagers look for the file called “Adobe Acrobat Reader.msi” in this directory. Once
the packagers have the MSI, open the MSI in the Adobe Customization Wizard to
make the modifications and deploy the modified MSI into SCCM tool for deployment
and for successful testing use HP ALM tool. .
Once the MSI has been built, packagers revert their Virtual Machine back to the
initial snapshot. Before reverting virtual machine, the packagers have to be sure that
they copy the entire packages directory off of the virtual machine. The packagers will
need the entire directory (not just the MSI) to make any further changes.
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Data Analysis
The Adobe Customization Wizard streamlines the task of configuring
(customizing) the installer prior to organization-wide deployment. For example, if
there is a license, the packagers do not need to register and personalize each copy
of the product that they install. The packagers can customize the installer to not only
skip the standard registration questions, but also accept the standard EULA and fill in
the organization name automatically. The snapshot of Adobe Customization Wizard
is shown in Figure 13.

Figure 13: Adobe Customization Wizard
After selecting or opening the MSI the wizard displays the screen shown in
Figure 14.
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Figure 14: Adobe Customization Wizard User Interface
Next, the packagers go through each and every tab displayed on the left side
to complete the customizations and finally meet objectives.


Personalization Options: In this customization the packagers provide the
user name, organization, serial number (if any provided) and the
installation path for the final customization file.



Installation Options: In this customization packagers select the options
provided by the client like whether to make Adobe Reader default viewer
for opening the PDF files or it is up to the system administrator to decide
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what default viewer for opening PDF files is. The installer can be
configured to automatically remove any previously installed version of
Acrobat or Reader during the installation process. Enable optimization is
the default setting and packagers always leave the option enabled. Next
option is how to run installation of adobe reader that provides system
admin three options. Next option is selecting the system reboot after
successful installation so packagers always select “Suppress reboot”
option so that user can carry on with his/her work without the fear of losing
their work in the reboot process.

Figure 15: Installation Options in ACW
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Files and Folders: The packagers can add any additional file such as
JavaScript files to restrict menu items or can delete any file which they
think it is unnecessary in this customization. The Files and Folders feature
allows to import files and folders from a repository or an already configured
machine for installation on the destination system. The packagers can add
or remove files from the installation list and modify file records. Improper
use of this feature can result in the corruption of critical system files.



Registry: In the registry customization the packagers can add additional
registry values to control the Reader installation. There are some edits
which the packager has to make for ensuring unnecessary processes at
user logon. To make those changes packagers need to browse to
Destination Computer and open the following path
/HKEY_LOCAL_MACHINE\Software\Microsoft\Windows\CurrentVersio
n\Run and modify these two startup items: Adobe ARM and Adobe Reader
Speed Launcher (only if they exist). Right-click on each of these entries
and choose modify. Set Action to remove value. This step is very important
for Terminal Server / Remote Desktop Session Host environments to
reduce the processes that will run in each user’s session.
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Figure 16: Registry Customization in ACW


Shortcuts: Shortcuts customization is used to either add or delete a
shortcut option on the user machine. Client requirements always state that
if there is a shortcut on desktop then the packager has to delete it while
making customizations. So, always remember to remove the shortcut in the
transform, or else the shortcut will be created when the packagers always
run the application on the user machine hence forcing them to manually
remove that option while installing the application. The following operations
are available like removing a shortcut, restoring a shortcut, adding a
folder/deleting a folder/renaming a folder.

Figure 17: Shortcuts Customization in ACW

47


Server Locations: The Server Locations customization allows packagers
to configure additional server location paths to ensure source resiliency for
the Windows Installer package. Since there is no mention of this
customization in the documentation leave this setting to default.



Security: The configuration options here configure application security
features such as enhanced security, protected mode, and privileged
locations. Workflows and content should be designed to operate in the
context of enabling all of these features; that is, untrusted content and
source locations should be restricted, and workflow components known to
be trusted should be specifically identified as privileged locations.
Depending on how a PDF is opened, the PDF viewer may be a standalone
application or may be opened within a browser. Settings may be configured
separately for both cases. By default, enhanced security is enabled.



EULA: This is a handy step that allows the packagers, as a representative
of the company, to auto accepts the End User License Agreement between
company and Adobe. This means that the first time users open Adobe
Reader won’t be nagged to accept the EULA. Though, it is a minor thing,
but it does help prevent help desk calls from confused users.
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Figure 18: End User License Agreement


Online and Acrobat.com: The packagers usually call this as the phonehome section. Most companies like to control when patches are deployed,
and making changes here will prevent each installation of Reader from
contacting Adobe to check for updates. From the document received from
the client it is suggested that the packagers check four boxes, i.e., “Disable
all updates” will prevent the Adobe updater from running automatically “In
Adobe Reader, disable Help > Purchase Adobe Acrobat”, ”Disable Product
Improvement Program”, “Disable all Acrobat.com access…”
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Figure 19: Online and Acrobat.com


Comments and Forms: The Comments and Forms settings allow
packagers to specify the options for commenting and forms workflows.
Since, the client did not mention about any forms packagers leave this
customization as default.



File Attachments: This customization controls the launching of file types
from PDF documents. Packagers always set this option to default i.e. never
launch files of unspecified types.
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Figure 20: File Attachments
Direct Editor: if the packager still want to make any further edits to the
transform file they can do it here. To modify a setting in an installer table, choose
the Tables list and select the table that contains the installation setting that needs to
be changed. In the selected table, locate the item packager want to change in the
right hand panel. All of the columns in the Direct Editor are sortable alphabetically.
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Figure 21: Direct Editor
After making these customizations, some can only be done using a Java script
for example to disable certain UI elements such as menu items and toolbars the
packagers use JavaScript. They get the list of items to be hidden from the end user
so first packagers need to find out the names of the items to be disabled using the
following JavaScript:

Figure 22: JavaScript for Listing Menu/Toolbar Items
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To hide the menu items given by the client, save the following code shown in
Figure 23 in HideItems.js in the JavaScript folder. When Adobe Reader runs, the
JavaScript will be executed and the items removed.

Figure 23: JavaScript for Hidden Menu Items List
The JavaScript in Figure 23 hides the following list items from help menu like
repair-Adobe Reader installation, online support and online support-knowledge base.
Once the script is ready packager need to deliver the script with the Reader package,
by using the Files and Folders customization. Add the files to Destination Computer /
ProgramFilesFolder / Adobe / Reader 10.0 / Reader / JavaScript.
Once, packagers are done with making customizations and adding the
JavaScript coding to the final MST file they deploy the file using the System Center
Configuration Manager (SCCM) 2012 software. Figure 24 describes the options in
SCCM tool.
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Figure 24: Creating New Application in SCCM 2012
Packagers can mention the name, version, manufacturer and other important
details of the application. Endicott is our integrator who is responsible for the
deployment of Adobe application to the testing machines for testing on this
application.
Testing
After successful deployment of the application on the test machines, three
different users test it to make sure that the application is working as expected and
customizations are applied correctly on the three different machines. If there are any
defects noted at the time of testing the application testers use the HP ALM tool to log
the defects and for writing the test cases to test the application.
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In the beginning during the development the application was only tested in the
virtual machine, but the final testing for each customization was done in three
different test machines. The reason is to ensure the application work properly in all
the test machines as one test machine is a clean machine, another test machine is
loaded with different software’s and the final test machine has the previous versions
of the application so the final MSI file has to delete the previous version and install
the latest application.
After the initial testing done by the application packager after developing each
customization, the changes were tested by the testing team under the abovementioned scenarios for test machines. There were few changes made after the
bigger testing. These changes included the changes relating to the performance of
the application and also some more modifications suggested by the client. All these
phases went as per the plan of the project, which is detailed in the timeline section of
this document.
Go-Live and Maintenance
This phase is the Go-Live phase where the new version of the application was
released to the client. The system admin has installed the application on the end
users machine. The Go-Live went on pretty smoothly and there were very few issues.
The application was delivered to the client in time. There were some small issues
after the application went live like some users requested extra changes in the
customizations which was made earlier so the packagers have to work with system
admin to make those changes appear in the application, some users wish to insert a
auto complete form in the PDF format which was not mentioned before in the project
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objectives. So, the packagers again have to work with those users to insert the form
into the application and load that form for only specific users.
The maintenance issues with the Adobe application included minor things like
a particular customization is not applied to the application. This was later fixed and a
new version of the Adobe application was released to the clients.
Summary
This section briefs about how the information is introduced and examined
actualizing the SDLC procedure for better utilization of the results along with the
screen shots. The last chapter of the project is being presented and analyzed in the
following section by showing the results of data analysis. These conclusions and
suggestions are clarified in the following section of the project.
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Chapter V: Results, Conclusion, and Recommendations

1.
Introduction
This chapter discusses the results, conclusion and recommendations for the
project for efficiently managing the increased volume of software on desktop systems
and also helps in reducing costs associated with each phase of the application
deployment and support life cycle. This chapter also delivers the answers for the
project questions along with the recommendations.
Results
1) Where were the challenges faced during the project?
The end client must interact with the prospective end-users who use the
application through meetings, to get the absolute and proper requirements on the
packaging software that helps in getting the work done for the first time. Some endusers came up with lot of customizations like adding an auto-complete form, adding
an advertised shortcut on the desktop and some other customizations after the
deployment was done successfully and just 3 weeks before the Go-Live of the
application.
So, the application packager has to start the customizations all over again in
Adobe Customization Wizard for that separate group of end-users by interacting with
them through meetings, mails and phone-calls to get the correct requirement from
them and made the customizations just a week before Go-Live without any proper
time allocated for testing and deployment. But the customizations were done in time
and the end-users are satisfied with the final application.
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2) Why repackaging was required and what were the problems with
legacy installation?
With legacy installations in the past, for example there might be two
applications using the same file, but one might be designed to run on an older
version. This led to some conflicts where the installation of one application would
cause other applications to stop working. Inevitably the process of ‘rolling back’ or uninstalling the program resulted in system down time and more severe cases having to
rebuild the PC completely and reinstall all your software.
One of the emerging solutions was the development of Windows Installer
technologies. The Windows Installer allows the efficient installation and configuration
of applications. The installer also provides your installations with new capabilities not
previously available with legacy installations. Some of the added capabilities are:
 Advertise applications without installing them until required.
 Self-repair an application if corruption occurs.
 Upgrade applications quicker and more efficiently.
 Better management of shared resources.
 Customize your software installations to your organizations requirements.
One of the most talked about benefits of MSI is Self-repair. Also referred to as
Self-Healing, applications packaged within an MSI have the ability to restore deleted
files and other elements of their setup. By utilizing these added capabilities and
efficiencies any organization can expect to achieve a lower Total Cost of Ownership.
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3) Why do organizations repackage software?
Application Packaging is a process which customizes software as per user’s or
client’s requirement. The word customize includes adding a new feature to it or
deleting any unwanted feature from it. In this wrapping, the software installation, reinstallation and removal are customized according to user’s needs. The process of
packaging is more like a client oriented technology.
The main goal of packaging an application is to reduce to zero technical
knowledge required to install and use the application (no database setup, no web
server setup, no application configuration, etc.). The actual package will install
through a single click from the user.
Conclusion
In a modern organization, it is quite common to have hundreds of applications
installed on client computers each with their own unique installation and configuration
requirements. Whilst some of these requirements are simple to accommodate, others
can be complex and this often leads to difficulties for the organization to deploy and
support. An effective way to resolve this problem is through automating the
application installation and configuration process, often referred to as Application
Packaging. This process results in a consistent and reliable application deployment
experience. Application Packaging helps organizations manage software for desktop
and server systems more efficiently by streamlining the configuration and software
deployment processes.
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In particular, application packaging is designed to reduce costs and improve
efficiency during the deployment and post-deployment phases. Such benefits
typically depend on having a stable environment in which packages are distributed
automatically by enabling fast, standardized software installations. Business
disruptions caused by software failure are avoided; there by helping to reduce costs
for IT support and business operations, respectively.
Some of the major advantages of application packaging include simplifying the
Installation and Un-installation procedures, saves time in both Installation and Uninstallation, once packaged; applications can be quickly installed on a range of
desktops in multiple locations, saving administrative costs, minimizing support and
repair expenditures and so on. Due to emerging trends and technologies, this is the
need of the day to package the application and deliver it to the client at door step.
This project accomplishes to understand what are the stages involved in packaging
the application and also emphasize on tools to be used as per the client requirement
and technology support.
Recommendations


The end client must interact with the prospective end-users through
meetings, to get the absolute and proper requirements on the packaging
software that helps in getting the work done faster for the first time instead
of changing the requirements again and again even after the software is
packaged.

60


Working with and making changes to the project in the initial planning
stages will be more beneficial in designing the product perfectly from the
baseline rather than making adjustments in the later stages of the project
development.



System administrators should get proper hands on the application and go
through the changes/customizations made to the application. So, they can
easily handle the maintenance of the application instead of relying on the
application packager for smaller issues.
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